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(57) ABSTRACT 

The provision of a liquid crystal display driving process 
which prevents the appearance of motion blur without any 
increase in circuit size or any reduction in panel numerical 
aperture. A driving process for a liquid crystal display in 
which a pluraUty of scanning lines 2 and a plurality of signal 
lines 3 are disposed in a grid like arrangement, and display 
of an image corresponding with image data is performed by 
selecting any one of the scanning lines 2 at one time, and 
altering the state of a liquid crystal via the signal line 3, 
wherein an image data selection period tl and a black 
display selection period t2 are set within a time frame shorter 
than the time necessary for scanning any one of the afore- 
mentioned scanning lines 2, and an image corresponding 
with the aforementioned image data is displayed via the 
aforementioned signal line 3 during the image data selection 
period tl, and a monochromatic image is displayed via the 
aforementioned signal line 3 during the black display selec- 
tion period t2. 
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The provision of a Uquid crystal display ^^^CZ^^^^^ ^^^^ ' 

any increase m arcuit size J^^^^^^Xl a^a plurality of signal lines 3 are 
liquid crystal display in which a P^^^^^^^^ °^ '"^^ corresponding with image data is 

Sosed in a grid like arrangement, and ^^splay of ^ ^^^^^^^^^^^^ P the state of a liquid 

perfomed by^lecting any one of the «S ^^^^^^^^^^^^^ tl and a black display selection 
costal via the signal line 3, wherem an ^^^^g^^^^^ '^^^^^^^^ for scamiing any one of the 
;S t2 aJe set within a time frame^^^f ^J^^^^^^^^ aforementioned image data is 

aforementioned scamiing lines 2 and ^.^f ,^Xhnage data selection period tl , ^d a 

selection period t2. 
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Claims 



What is claimed is: 



1 . A driving process for a li.uid crystal display ^^-Jj^^^^^^ 

signal lines are disposed in a gnd arrangement, .^^.^^^P^^^ °* "J a state of a liquid 

s^erformed by selecting any one of said scanning l^^^^J^TaS Sar^g Sod and a second 

scanning period. 

2. A drivng process for a U,uid orv-' -JsPSSS^^Tp^^^^^^ 

«:amung line, said first scanning penod and s«d f^^^^H^^i during said first scanning 
therebetween, an image correspondmg wd, .f^J^^^ZZlt said second scanning period 

r^:^nir^S;st.=r:;SSed tlTo. .J^^, ... .o. s.d scanning 
line which displayed said image. 

3 A driving process tor a liquid cry^ display accenting to data monochromatic 
hnagSilayed across a predetermined number of conseoutrve scanmng Imes. 

4. A driving process for a liquid crystal display --^^"^fj; ^^^^^^^^^^ » sTid 
image corriponding with said image date and a ^Sata is output with an 

5. A driving process for a liquid crystal display according to claim 1 . wherein said monocto^mauc 

image is a black image. 

6. A driving process for a liquid crystal ^i^^play -o^^^^^^^^^ 

constructed so that a display state thereof is ^.^^^J^^^^^^^^^^^^^^ crystal is positioned 

alters to a black display state in accordance ^i^ m ^'^^^^^^^^ pixel electrode 

between a pixel electrode and a common scamiing period is greater 

display during said first scanmng penod. 

7. A driving process for a liquid -y^-l di^^y ^c^o^ngjo data ^^^^^^ 

said pixel electrode and said con«non ^^^^ ^^i^d P^" lectrode via said 

common electrode at a umform level, and mcreasmg a vonage app 
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signal line. 



. ,• -A of oi /Hcnlav accordine to claim 6, wherein a voltage applied between 

seaming line driving oircuite selected from amon^t ^d Pj^t^ ^ eircuits is 
driving circuits is stopped^ ■ — . — 



Description 



BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 



display. 

[0003] 2. Background Art 



[0004] in recent years, U.uid crystal displays (H-«-ia^ - ^^^^^^ 
definition, and the range of images displayed is ^^^^J^f ^'^o^ter^^^ processors and the like, to 
such as in the liquid crystal displays used ^^^h P^f^^^^^^^^ used as televisions and 

incorporate the handling of motion pictures such as m can be installed 

the lie. An LCD is thimier than a TV ^^^^ed . ^^^Jj^^^^^ widely used in 

without occupying much space, and consequently it is expected that LUUs wm 



average households. 



[00051 no. 20 Shows a se^ple — ion »f ™;^,„Tsi^» m ^ 

comprises a first and a second gh.ss substrate, ^ 101 and a number m 

displaying images. A number n (where n ,s f^^J^^^^Zt^i like arrangement on top of 
(where m is also a namral number) °f ^^'^'J "^^f^otl^ taXns as a non Unear element 
tJl^^^T^.^'^^'^ riXr/S'pmnt of intersection between the scanning Imes 
101 and the signal lines 102. 

J f .v,» TTJT U connected to the scanning line 101, a source electrode is 
[0006] A gate electi-ode of the TFT 103 is ?^°"f^3^° '" ^^ a pixel electrode 104. The 

t p^el electrode 104 formed on the top of the first gl^^ 

• r ^M^nA the simal lines 102 are connected to a scanning line driving circuit 
[0007] The scanmng lines 101 ana me signal imcs. «" 

UT. .oc«.ti-PTni&Sect2=HITOFF&d=PG01&p=l... 9/29/2003 
http://appftl.uspto.gov/netacgi/nph-Parser?Sectl-PT01&becU miur f 



Page 4 of 20 

United States Patent AppUcation: 0010003448 

.06 and a si^ line driving circuit .07 -P-'iv^^T;^^ ^ 

drives a large f^^^^<^^^ ^e'SS- ^g^S . me sc^ujg state, the 

thfm signal lines, and the gradation volljge is ™«^r*Xttol W?^^^^^^^ a umform 

ON state, and the potential '>f'^ .^TJ^^SSi'lM is i^Tcontrol the amount of 

this manner. 

tOOOS] FIG. 2US a dia^a. showing 

106 and the signal line dnvmg curcmt ^ °f a convenUona^^^^ P y 

101 and the signal lines 102 respectively. In FIG. ^l' rigZ, the scanning signals 
signal waveforms applied to each of the scanning lines \^ J^^J"^^^^^ time, and the 

VGl to VGn apply a high electric potential to only f f ™|^^Ve thf^^^ represents a 

:!-ro:sraS:tsr=e^^ 

uniform value and does not vary over time. 

[00101 It motion picture display .s conducted on this We of LCD *en p^Me^^^^ 
ieteriiration. such as the^sidtul terage P^^J 'stow wh n ^aSn variation occurs. «.e 
because the response speed of the liquid ^^'^^'"^"'""^^^^^ g^fj „rioi and produces a 
Hquid crystal is unable to track the — research i? being conducted 

SSS^eS^- aJSc^r, n^S": a^way otovercom^^ 

coon, However. «ie afo-e«h^ssuch as 

solely by the response speed of ttie liquid crystal, ana nave y 

"■^tiot M M^s is a«on of this problem of the display process, .ith a companson ota 
CRT driving process and an LCD driving process. 

root 21 FIGS 22 A and 22B are diagrams showing comparative results for tiie time response of display 
[0012] FIGS. 22A ana z^o drc g response for a CRT, and FIG. 

light of a pixel m a CRT and ^^CD, where FIG^^^ ^ ^^^^^^^^ p^^^^ 

^rd''e""S-^n^^^^^^^^ 

£pt5^:=:S;CS-S^^^^ - the Writing 

of data to the pixel has finished until the next wnte occurs. 

J- 1 ^ J o <-PT cinri an T CD with the above characteristics, the 

h,tp://appftl.uspto.gov/ne.acg.nph.Parser7Sec.l.PT01&Sect2=HITOFF&d=PG01&p=l... 9/29/2003 
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taage .i.p,ay in «,e ca. where -«o„ gc»es.«e^^^^^^ 

repr«e„ts a sample CRT/«play ".d HG^^^^^^ ^ ^^P^ i„ gg^es. In such 

terX^^vSS" S Sra;S;\:Srnew wn. is pe*nnea. 

[0014] When a person views the motion pio«res displayed » '"e^sho^^^ ™ S. fA^d"^ 
She motionV- - perceived in toe --^^^^'I'^Z X^Zl.l^y^ on a CRT 
are diagrams describing the image perceived by a esenB to case of an 

and an LCD, where FIG 24A ^'^^"'^ tSa^^d^an in-puL type display device 

p^viously displayed image, producing a motion blur problem. 

[00.5, several improvements have ^e^^P-^g' " ^^^^^^^^^^ 
Lrise when motion pictures are dtsp ayed on an ^^^^^ during the period of each 

scamiing the scanning lines at a 7'"Pl^^'P^^ "5" S^S- However thfi multiple scan method 

Sirn"of cLting a new image to be inserted between fields. 
[00, 6, Anodrer improvement is a method in whtch ash™^^ 

Ca^^ereS¥«SS^=J^^^^^^ 
wE hmctions as a shutter is inserted between each set of m«ge data. 

[0017, FIGS. 25A to 25D are diag^rs " ^ ^n"' 'SirtSt^'hif^^^ 
black image between each set of image ^s *^ m nG^i5 A ^ ^^^zontal 

applying a predetermined voltage to the liquid "^tyswl » g™e«« » »^ P 'j^, a„ ^age for 
bKnl period, and therein P~"^-^X^b^^^^^^^^ n^xt field is displayed. 

S." rr£"ai?s:sTJ iffi'bSrtre^ing dependhig^on the position on the 
liquid crystal display panel 100. 

[0018] Processes tor suppresstag this tUffe^ce » ^^^-^^.^'^f^^S "^nS 
Unexinined Patent Application, First PJ'^.^^ ^"j 'JSS Patent Application. First 

Application, First Publication No. Hel ^'^^'^^^.^'^'^^^^ showmg the construction of a liquid 
Plication No. Hei U-30789 among "''''l^i^^^^'tal?^" shown in FIG. 25 A. The 
crystal display for resolvmg the P''*.'^" *''!^^^^^ Unexamined Patent Application, 

cltruction shown - ^1 Proposal » '™^Sh are identical with those otdie 

Lt:S«S.'-Jis^^^^^^^ 20 are labeled with the same symboK 

[00191 FIG. 26 represents the conventional circuit construcUon shown in HO. 20 to which has been 

http://appfil.uspto.gov/netacgi/.ph.Parser,Sectl.PTO.^Sec,2.mTOFF*d=PG0I&p=^^ 
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o hUrV ^\Qna\ suDolv section 120, a black signal supply 
added a black display write circuit <^°"^P"^"^g ^^^^^^^ TFT 123 and a scanning line 

line 121, ablack signal supply scamung ^ ^^^^^^ J^ili. The gate electrode of the black 
driving circuit 124 for driving the ^^J^^*^,^^^.^^^^^^^^ line 122, the source electrode of 

signal supply TFT 123 - -rmected^^^^^ SifbtcSal supply line 121, and the drain electrode 

rcrectSa^^^^^^^^^^^ 103 and the pixel electrode 104. 

,0201 in a li.uid crystal displ. ^ ^S^S 1? 

lii^e is reset in the same manner as the P^^^^^^^P^^^^^^^ a reset by switching the entire screen 
following the display of one s<^'^^^«^^S .^^^J^^^^ the occurrence of a difference m 

Iri^l^iSu^^^^^^^^ ^--^ ^ 

shown m no. 25D, is prevented. 

t0021] in this manner, using the circuit shown in F^a^^^^ 

difference in brightoess across the screen can be PJ^^«"*^^^^^^ supply section 120, the black 

t conventional liquid crystal f^^^yf^^'^^'J^^'^^^ tii Wack si^al supply TTT 123 and 
signal supply line 121 . the ^l-k sgaal supp^^^ ^^^^^^ ^,,,,3,, ^ize 

the scamiing line dnvmg circuit ^^Y^^^^^'^fJ'^^^ numerical aperture, 
which invites problems such as a reduction m the panel numenc p 

SUMMARY OF THE INVENTION 

; c f « «mvide a drivine process for a liquid crystal display 



numerical aperture. 



[0023] in order to achieve the objec, the presenU— Uke 

display in which a plurality of scammig hnes and a f m^^^ conducted by selecting any one 

arrangement, and display of an ^^g; ^^^^^^^ via the signal Une. wherein a 

of the scanning Imes at one tmie. and aUermg the sta^e ot a^ q ry^ ^^^^^ 

first scanning period and a second scanmng^^d^ese^^ ^ corresponding with 
necessary for scanning any one of the f s gnal line during the first scamimg 



scanning period. 

[0024] According to the present invention ^^^^^^^^ Z^^^ ^ 

is provided in which a plurality of scammig Imes ^^^^^^ ^^^^^^^ 3,l,,ting any 

Uke arrangement, and display of an image co'^^^^^i^f ^laSg the st^e of a liquid crystal, 
one of the scamiing lines and the signal lines at one toie^^^^ S withm a time frame shorter than the 
wherein a first scamiing period and a Xlfo^on d scS ^es, and an image correspondmg 
time necessary for scamiing any one of the ^^IreSoned s gnal line during the first 

with the aforementioned image data is d;spl^yts^ ^^^^^^^ signal hne during the 

scamiing period, -$[---3^:^ uS^^^^^ able to prevent the appearance of motion 

S wi " ^^^^ or Ly reduction in panel numencal aperiure. 

[0025] in ^e present invention, in relation to the same scamiing line, the first scamiing period and the 
http://appfil.uspto.gov/netacgi/nph-P.^^^^^^^^ 
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fiiprphetween and an image corresponding 
second s— g period may be se, witt. » V ^ „f , 
S aforenfeitioned image data may be d'^'^^^'^^e ^„d s«mning period of a scanmng hne 

tiie aforementioned image. 

th^ aforementioned monochromatic image may be 

, „ A, aforementioned monochromancmiage may be a blact 
[0028] Furthennore in the present mvennon, the atoremcnnon 

rno291 Furthennore in the present invention, the Sslo'a^S SpTay 

m Zrtooe wth an applied voltage. betS^=en the pixel electrode and the 

t„M electrode and a common electrode and the Aforementioned second scaimmg penod 

S^lndS^-de when ^M^y-S *e b,=.k mjage ^"^8 „ el^trode when 

[00301 F^thermore in the pr^t -ention "ge^^^^^^^^ 

Se^tride and the aforementioned — ^Cef ^ i«^reasmg the voltage appUed to the ptxel 
appUed to the common electrode « a »n.fo™ le'e". a« 

elKtrode via the aforementtoned signal hne. , 
[0031] Furthermore .n the present invenUon, -he vohage app-^^^^ the 
S^de^te -^^^^ '° " — 

Zm Furthermore in the present invention the ^"^^ ma^^^^^ ] 
LtoalK seeing line <Wving circuUs, and *e scanmnghnes mj^^^^ ^.^^ ^^.^^ circuits and 
^a^g 1 ne driving circuits selected from ^^^^^ *^?^gtLne of the aforementioned two selected 
S^e aforementioned first scanmng P^™'^' f^^^f SoJementioned second scanmng penod, 

iaJng line ^^S^IeS s^^^^ ^ving circuits may be stopped, 

the scanmng of the other ot me iwu 

BRIEF DESCRIPTION OF THE DRAWINGS 

first embodiment of the present mvention. 

H a^ram showing the display content displayed momentarily on a liqmd crystal 
[0034] FIG. 2 is a diagram snowmg uic u v j 

oc ti-PTOl&Sect2=HITOFF&d=PG01&p=l.- 9/29/2003 
http://appftl.uspto.gov/netacgi/nph-Parser?Sectl-PT01&Sect2 HI ■ 
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V -A ct^ldisDlav driving process according to the first embodiment 
display panel section when the liquid crystal display dnvmg p 

of the present invention is used. 

• .K^votee-transnutun^chamceristics of a so-called "nonnally 
[0035] FIG. 3 is a graph showing the voltage transnuu 

*hite"U,uid crystal. Aversion of a gradation voltage according 

[0036] FIG. 4 is a diagram showing one example otpotaty rnversron of a gr 
Tthe driving process of the first embodment. 

,03. FIG. 5 is a simphfied dtagram shown, the polarity of each ptxe. in the case where a stgna, VO 

diown in FIG. 4 is applied to a signal Ime. 

. u- ti,..nerations in the case where a voltage Vcom applied to a 
[00381 FIG. 6 is a diagram describing the operations m me 
Ummon electrode 6 is AC driven. 

^Son^odtlissetforablackdtsplay. 

,00,, .G. 10 is a dia^ desorihntg a dnvtng process for a U,„id crystal display aocordntg to th.d 
emhodhnent of the present invenhon. .^^U ^.play applicable to a liquid 

rO(.5, FIG 1 3 is a diagram showing the constmction of a h,utd crystal display applicable to a 
Sttonal U,»id crystal display drivmg process. 

. .■ • .hart reoresenting a conventional liquid crystal display driving process. 
[0046] FIG. 14 IS a Ommg chart representmg a 

region is set as a black screen region. 

[oL,F.O..,Uat,mmgchar.ofsig„als.ra„sminedtoeachsecUonh,acasewhe.3.4ofadtsplay 
region is set as a black screen region. 

[0:,0]F,G.l..sad.agran.showingd.e — ofaUqutdcr^taldisplayapplicabletoahqutd 
,,.appm.uspto.gov.e.acg.nph-Parser,Sectl=«^^^^ 
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A „tr. onothpr embodiment of the present invention, 
crystal display driving process according to another emboaime 

V • ear««iP rnnstruction of a conventional active matrix type LCD. 
[0052] FIG. 20 is a diagram showmg a sample construction oi 

and signal lines 102. 

light of a pixel in a CRT and an i.l.u, wiicic 
22B shows the time response for an LCU. 

,05. no. .3A ana a« ^^^^ 
pictures are displayed on a CRT and an L^v, wnerc 
FIG 23B represents a sample LCD display. 

represents the case of an LCD. 

,0057] FIGS. 25A .0 25D are d,a^s describing a process otpreventag motion blur by rnserting a 
black image between each set of image data. 

u • „ thP rnnstruction of a liquid crystal display for resolving a problem 
[0058] FIG. 26 is a diagram showing the consttuction oi iiq y 

which develops in the process shown m FIG. 25A. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

,03. AS follows is a det^led ' "^"^^ ''''''' ^ 

liquid crystal displays accordmg to embodunents oi me pre 

[Fkst Embodiment] 

[0060] FIG. . is a dia^ for "^^^ — ^en? 'Z^^^^^^^^^^^ , 

hS^:^^ =rrve„Uve nrodinca^on of *e dr.vi„g 

*^wavetorn^ appUed to each ot the electrodes. 

[0061, in other «ords m this first enjbodinrent, f ^^^^ItSTfdU^^^^^^^ 

glass ubstrate, and a liquid crystal O-^'f i, FIQ 20 Tnlber n (where n .s a natural 

&c^=o==:^^ 

intersection between the scammig Imes 2 and the signal Imes 3. 

oo ♦i-PTni/Jr<;ect2=HITOFF&d=PG01&p=l... 9/29/2003 
http://appftl.uspto.gov/netacgi/nph-Parser?Sectl-PT01&Sect2 miUt 
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Vr^t^i a <source electrode is connected 
r00621 A B.te electrode of fl>e TFT 4 is comec^» tte — ^^^^^^ The aforementioned second 

?Ek^s.:st«7Lrspt-^^^^^^ 

^oS on the top of the first glass substrate. 



formed on ine lup ui o * IG 1 re applied to the 

[00631 scanning signals, which are labeled wi^^^^^^ 1;S wiS the 

Icannhig lines 2, and a signal which corresponds with p^eim g ^^^^^^ ^^g^^l 

scanning unc , .^^ ^^^^ ^^g^^l l^nes 3. As snown . ^ ^i^i^jn one field, 

d^ e"ch of tr;a Jng lir.es 2 tw^ — "Responding with the image 

Selv aL image data selection period tl for ^g a ga^^^^^^ J ^ ^^l,,ge correspondmg 

signal lines 3. ^^^^^ ^^^^ 

Sk Say is conducted every scanning hne. 

biacK Qibpia> of the above construction 

rnofiSl Next is a detailed description of the operation ^^1^?;;^^^^^^^^ the plurality of 

taage dau is assumed u> be p«form«i mj^^ 

ft„„ajU.scam>mglmeG,(wher.j.sa ,„,g, isselec^d andinthisstate, a 

selected in the sequence G3, Gj+2 • "'^^^^^^^^ in the Uquid crystal display panel section . 
display region, such as that shown m FIG. 2. is display 

ro0681 FIG 2 is a diagram showing the <iisplay -tent^^^^^^^^^ e^diment 

section f when ^e J^^^^)^- g^^^^^ the b J display selection penod 

of L present invention is used. As shown m r lu 

oo .1 PTO1&Sect2=HITOFF&d=PG01&p=l..- 9/29/2003 
http://appftl.uspto.gov/netacgi/nph-Parser?Sectl=PT01&Sect2HIT ■ 
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^ . set in .bstant* the nnOdle sec«on ^^tSC^^^^^^ 
^l^sS three display regions, namely a nonnal W » ,eg.on A2 

and a normal image display W^.A^^^^^™'?^;; piG. 2, and when the black screen 
S to Indirection of the anow qr^su Iplay panel section 1. then aporttonof 

S;feSfdi^«Sf--~^^ 

- • ^ ^ rmn^ I III 



direction of the symbol Dl. t,^nre.vent 
,„„5„ in this mamter, the .i<,uid c^ ^^^^s^S bl-tTaT g Une ^elect^ « the 
Si btar dtnrng the display of P'^, ,^3 in the image data =el-'»"^XV 
black display selection period 2 and the ^annmg mi proporUon represented by the 

be^mes the black screen display "f°\f.Ztlb Suces no detectable motion blur dunng *e 

S::roS---=-'^^^^^^^^^ 

display rcgiu disolav screen. 



stbtrs^?"— ^^^^^ 3, 

Next ,s a description of a process « — ^e^^^^^^ 

S ^ ""^^ ""'i 'Tr^Ssofayrtl vXe-transmittance charactenstics 

"ro'S in the liquid crystal £X ^C"^-^"^" characteristics of a so-a^ 

appucu 6 transmitted. 



aoolied voltages greaioi maix 

Sge vatoi almost no Ught is transmitted. 



voltage vatnes anno.. ^ ^^^^^^ 

10072] If a liquid crystal with the o^^^^ "SLlly! then the voltages mitpuUo fte 
Verted with each output to a signal toe 3, a^»"^, „„espondmg with image daa , negauve 

crystal contents 7. up 

, ■, ,....,„PT01&Sect2=HrrOPF&d°P001 &P°l- 9/29/2003 

http://appftl.uspto.gov/netacgi/nph-Parser7bectl r 
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■ „i i^npc FIG 4 is a diagram showing one 



6utputtothesignalline3. 

• 1 vn iti FIG 4 by outputting to the signal line 3 , a 
r00741 For example, as is evident from the ^'^^}y?J^J^^^^^^^^ with image data" VI. 

E wWch varies in the sequence "positive g^d^^vTSve ^ adation voltage correspondmg 



within two fields. Iso follow the 

™751 In terms of the polarity mversion process, the " *;j*te^aive'°voHage cor^^^^ 
S "P™ tWe grltion voltage ^^^^^^^g^^ image data", "positive vol^ge 
X black display". yf^^<^ dicription nG,4, the s..J.a^ton ™ 

may also be AC driven as *°7 "Si^'tXln the conunon electrode 6, mi ette the 

SnesDonding with a black isplay. HG. ^^^^^7^ ^ ^ ^ch a case, as described above, the 

Vcoin applied to the common electtode « >^^Cdnven m ^^^^^^ 
votefe appliedSthe U,»id crystal ~»^'^ J " ''^^SfvHtt.Tmage data which is written vra fte 
deS.de 6, and either the gradauon ^°^fl'°J''^Jr^pt^y, and io by using AC dnvmg for to 
S line 3, or the voltage <=o"=^°"'^"e * * a Wack ^^^^^ ,„ a 

Xge vcom. reiru --'sf-S 

applied voltage. embodiment of the present 

S£s:^p=-=^— ^^^^^ 

aperture. 

rSecond Embodiment] 

. fxr . liniiid crvstal display according to a 

a«r^r;itp^-::»^^^^^ 

«..nspto.goWne.^nP— 
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u A- trtftheoresent invention. As shown in FIG. 7, 
liauid crystal display according to the second in the same manner as tiie 

Ss Sdiment. a gradation voltage ^^'^^^^^J,^^^^^ differs in that the voltage 

^74 process shown in FIG. 4, but the ^"^8 P^P^'^^^^^^^^ 3 in the black display selection penod 
t^Sorresponding with \Wack dtsp ay s^^^^^^^ , g,,dation voltage corresponding 

a is set to a greater value than the vol age selection period tl is set for a black 

with image d^ supplied to the signal ^ m the una^^ ^a se ^^^^ ^^^^^ 

Tsollv hi other words, in this second embodimen^^even^moug^^^ corresponding with a black 

applied to the liquid crystal ^-^^f ^^^^^^^ TSg 1 

appiicaoio 0 where it is desirable for the black 

(0079) Ms driving P"cess is effective «» *!,^*Cre'^n beU to. in 4ose cases where black 

™«01 in aeneral 4e response speed of a Uquid '^J^l^'^^X^rS with which the liquid 

ufettC Seeds Ton »d Toft are resented by a fomrula (1) an 
(2) respectively, shown below. 



Ton=.eta.d.sup.2/(.DELTA..epsilon.V-K.pi..sup.2)(l) 
Tof^.eta.d.sup.2/(K.pi..sup.2) (2) 



loii=.eui.u.oup.-^.v" r— - » ' - h 1 rK b 3 2Ksub 2) 

Shown . a>ab2V^^^^^^^ 

5r=int»£^3S 

^fdJu 1 k the voltage value m those cases wnere a gia ^ ^ display, and a voltage 

ti to to 3 in the image data f ^J^^'dSpty supphed to the signal line 3 m 
X ^lb.2 is'^e voltage ^^''""t'ertte vX v=^eV^^^^^^^ » 
the black display selection penod t2. In ^ , selection period t2, is set at a higher 

S aS-lete black display becomes possible. 

,h ,hinkingbehmdthisembodimen,namelythesettingoftovol,agevalue 
[0083] Furthermore, the thmkmg benma uua 

, ■MnhParser.Sectl=PTOl&Sec.2-HirOFF&d.PG01&P=l^ 9/29/2003 
http://appftluspto.gov/netacgi/nph-Parser.iecti r - 
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„.ngw.thaMac.dMaysuppUea.^^^^ 

Ser voltage than the voltage ThS^drsd^^^^^ tl is set for a black disp^y, 
Laee data supplied to the signal hne 3 in the ^^^S^^^^^^^^^ ^ ^^^^n in FIG. 6 is AC dnven. FIG. 9 
3so ie applied to those -e-here *e .^^^ ^^^^ , ,o the — 

is k diagram describing the operations in with a black display supplied to the signal 

elecSTis AC driven, and the voltage va^ue corxesp^^^^^ ^^^^^^^ ,,l^e in the case 

toe 3 in the black display selection penod t2 is ^f f^^t^ l^^d to the signal line 3 in the image data 
S^e?e a ^adation voltage correspondmg ^^^^^^^^^^^ and FIg"^ 5 reveals that the voltage 
SStion period tl is set for a b ack jixsplay. Comp^ on ot of the signal 

vTom applied to the common electrode 6 ^ ^J^^^^ Ae value of the signal VD shown m F a 6. 
VD supplied to the signal hne 3 m ^^.^^^^^^'Zvm in FIG. 9 and the value of the signal VD 
However, comparison of the v^^^^^ff ^^^^^^ shown in FIG. 9 should be smaller, 
shown in FIG. 7 reveals that the value ot the signa 



[Third Embodiment] ^. ^^j^^i^^ 

[00841 Next U a deUiled descripuon » «™f ^^^^^^ 

Lmbodiment of the present mvenuon. ¥10. W is a invention. As with the previous two 

ZSteplay according to the third ^'^^^fT^^^Sot the aforementioned probletn namely 

liquid crystals. Ar ririvinebv 

• ^ir 10 the driving process of this third embodiment carnes out AC a^^^^^ 
rnoRSl As shown m FIG. 10, trie anvmg piuv^v ^ nrncess shown m FlCr. v. However, lu 
Sg^e voltage Vcom, in the same mamier as ^^"^^^^^^Jed to the common electrode 6 m 
Sg process shown in FIG. 9 the ^^f supplied to the cormnon electrode 

Se image data selection period tl, and ttie ^^^f ^^/'^^Xe^^ in the driving process accordmg to the 
6 LSlack display selection period t2 are ^«Kal^^e^^^^ ^^^^^ ^l^trode 6 

tod embodiment shown in FIG. 10, the value of the voltage vc ^.^^ ^he cominon 

Se W^ata selection period tl, and ^h^ value of th^oUag^^ , 

ro0861 hi other words, the difference between the dnvmgproc^^^^ 3 
Soce s shown in FIG. 9 is that whereas m I^^G- 9 the >^ake o^e g^ ^^^^ By performing 
process sno supplied to the common ^^^^g 

VGl and VGj m FIG. 7, FIG. 9 ana r lu^ ^- 1 region, 

crystal display panel section 1 has been set as 

[Fourth Embodiment] d" gtoa 

(00871 Next is a detailed descnption of a dWvmg pro^. ^^^^^toX'i^^^f'^' ^ 

ht..appft..nspto.sov««-r,Sect,=^^^^^ 
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A linuiH rrvstal display applicable to the liquid crystal display 
embodiment of the present ^"^^"f '^'.^^XL^^^^ invention comprises a first and a 

driving process according to die 1 on which images are displayed, m the 

second glass substrate, and a liqmd crystal ^^^play P^ei b ^ ^^^^^3 

fa^e mlnner as the liquid ^^^^^^J^'n^^^^^^ sCn if FIG. 1 .A iumber n (where n is a 
•according to the first embodmient of the P^fent mventto^^^ ^^^^^^ ^^^^^^^ ^^g^^l 3 

natural nLber) of scarming Imes 2 and ^ numb^^^m (wh^^ is^^ ^ ^ ^^^^ ^ s 

r:oS:;^^& 

4^Vio cicmal lines 3. 



the scanning lines 2 and the signal hnes 3. 



r d cm irce electrode is connecteQ 

[00881 A ga.= decide of U,e TTI 4 is conneaecl .othe ^^:^I^^XTj^ afo«mea.io„«l se^nd 

formed on the top of the first glass substrate. ^ 

[00891 The scanning lines 2 are connected to dif^-™^!^^^^^^^ l^^'oSr" 
LnVposition in which they - section 1 are connected to 

words, the n/4 scamung lines ^ °™ ij^es 2 are comiected to the scamung line 

the scanning Une driving circuit 1 ^ ' ^^^L 2 ie^lc^ted to the scamung line driving circuit 1 3 a^d 
driving circuit 12, the next n^4 ^canmiig Imes 2 ^e ^.^^^-^ ^4 scanmng start pulses 

the final n/4 scamiing lines 2 are ^"^F^^^f^^^^^'J^S circuit 11 to 14 respectively, and a 
STVl to STV4 are suppUed to each *e^^?°rfc^Sdriving circuits 1 1 to 14. Furthermore, 
scanning clock VCLK is also ^^P^V^^^^e sc^nX^^ 1 1 and 12, and a si^al 

an output control signal OE is mput f « ^he scanmng ime a ^^^^ .^^^ 

^Joducedby inverting the output con^^l f^^^^^ ^fedfic^^^^^^ of description the 

[00901 The scamiing start pulses STVl to ™ 

one field and when the scamung start pulses STVl 1 !f P ^ sequential scamung of the 
mo 1^'in synchronization with the ^^I'Stf^^^^^^ '^"'v e 

comiected scamiing lines, ^t^f OE is a signal for controlling the scanmng line 

crystal display panel section 1 . The output control ^^^^^ pSthermore. the signal lines 3 ^e 

driving circuits 11 to ^ so that a scamung lines 2 is n^^^^^^ 

comiected to a signal line driving curcuit and a ^^gna^^^ ^ ^^^^ i^^^rsion control 

output control signal STB, data, ^^^^^^ thUe input signals, the signal line 

signal POL are input into the signal 1^,^^ ^nvrng c n^^^^^^ ^^^^ 1 li^es 3. Based on 

driving circuit 20 generates Ae signal VD ^^^^^^^^^^^ output to the signal Imes 3 is 

the polarity inversion conttol POL^ f^^^ ^.^ conducting a polarity mversion m this 

r00911 FIG. 12 is a timing chart of signals transmilt^ ^^S^rof^^^^^^^^ 

Sy's^ display driving process according to Ae fo^.^-^^^^^^!:^^^ line driving circuits 1 1 and 
in FIG. 12, the scamiing start pulses STVl SWjn^t ^^^^ ^^^^ ^ 

13 respectively are i^-phase PU^e sx^als^^^^^^ ^^^^ le length ^ the 

scamiing l-^d^ving circ^^^^^^^ ,f phase in relation to the scammig 

scanning start pulses STY 1 ana a 1 v j, uui 
start pulses STVl and STV3. 
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• in.v VCLK suppUed to the scanning line driving circuits 1 1 to 14 is 
r00921 Furthermore, the scanning dock VLLi*. suppi ^ ^ Furthermore, m this 

I clock with a cycle which is one field, namely the image data 

embodiment, two scanning Ime s^l^^^^^on Peno^^^^^^ ^^^^ the P«el el^f^^^^f 

Sil^y^Sn^Sra ^^^^^ ^ ^-^^^ 

the pixel electrode 5. 

• cir- n ar^Qifmalssuopliedtoeachofthescanmng 
[0093] Scamiing signals VGl to VGn " F^^^^^ ^2^ ^^ ^ JP^^ ,my>odin.eni, gradation 
ines labeled with the symbols Gl to Gn respectively in ^^^g 1^,^ 2 

voltages corresponding with image data are ^/^'^^^^^^^^ ^ith a black display is wntten in a 

IS with the symbol Gl in FIG. ^ ' ^^llf^'^i^^Sr^bol^^^^^ in FIG. 11, positioned m the 
sequence starting from the Itntte^L I toSie black display selection penod t2 a 

cStral section of the liquid crystal display panel section i. in i ^^^^^^^ ^^^j^^ liquid 

rrage coUonding with ablack ff^^y^J^^ : Sgt Tonducted where a black cUsplay is 

Sr^e dS^a" SSefp^iSLr^tif r^^^^^ -P^ay are output alternately to each 
of the signal lines 3. mr n 

,0941 Next IS a detailed description of ^^^^^^^^^^^ ^ ttJ^f^ ^^^^^^^^ 

^olGl inFIG. 1 U and the scanning inednv^^^^^^^^^ 12,at*is 
labeled with the symbol Gn/2+1 m FIG ^ 1. ^^^^^g driving circuit 1 1 is low level, and the 
noint the output control signal OE input into the scanning uii & ^ , ^^^gj ^nd so m effect 

t„0,5, When *e i^ge dau ^ SSgli^ 

symbol Gn/2+1 IS scanneu. i-'uiii & j clonal line drivine circuit 20 wntes a voudgc 
with the symbol Gn/2+1 is being scanned, the signal line oma g connected to tiie scanmng Ime 

To^etoSg with ablack display to the P»^el electtode 5 via *e TM ^^^g 
rSd 2 the symbol Gn/2-l«^^^^ ,,,,, ,3 scans the scamiing 

line 2 labeled with the symbo G2 m FIG. 1 1, and me 6^^.^^ ^^^^^^^ ^^^^ ,,peated. 
hne 2 labeled with the symbol Gn/2+2 m FIG. 11. ana m p 

[00961 When the scanning line dnving f ^f^Vo^^t^^^o.^n STV2 
completed scanning all of the scamnng lines 2 .^^J"^*^^^^^^ ^4 respectively, and the scamnng hne 
a^dSTV4 are input into the scammig Ime dnv^^^^^ 11, and the scamnng 

S cicuitl2^cans the scamiing hne 2 labe^^^^^^ ^^PIG. H. At tiiis 

rSving circuit 14 scans t^f sc« Ime 2 a^^^ ^^^^^ ,^ 1,^ level, and the 

-^ut^r^r^^^^^^^^ 

http^appfll-uspto-goWnetac^^^^^^^^^^^ 
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effect only the scanning line 2 labeled wi^ the^^^^ , , 

selection period tl when the scanmng ^"^^ ^ labeled^^^^ ^^^^ p.^^^ ,l,,^,de 5, 

line driving circuit 20 writes a gradation ^y^bol Gn/4+1. 

via the TFT 4 connected to the scanning line 2 labeiea wim u y 

, r..rinA tl ends the process shifts to the black display selection 
[0097] When the image data self ction penod U ^^^^^ toe pr ^ ^ l^gh 

period t2, and the output control si^al OE ^"P" ^'^J^ driving circuit 13 becomes low 
level, and the output control si^al OE- ^^^^^^^^^^^^^^^^ the scai^g line 2 labeled with the 
level Consequently, in the black d^^P^^^ ^.^^^^^^^^ Lriod t2 when the scanning line 2 

symbol G3n/4+l is scanned. Dunng the black se ecnon p ^^^^ ^ ^^^^^^^ 

Teled wito the symbol G3n/4+l is bemg ^.'^7^^^' | comiected to toe scanning Une 

Responding wito a Hack display ^^^^^^^^ driving circuit 12 scans toe 

2 labeled wito the symbol G3iV4+l.Subsequ«rt^^ andtoescarniinglinednvrngcircuU 14 



above is repeated. 



[0098] When toe scanning line drivhig ^j^-;^,^^^^^^^^^^ STVl 
completed scamiing all of toe -^^J^^ 13 respectively, and toe scammig line 

and STV3 are input into the s^^^gi"^,^^ ^ Gl in FIG. 1 1 , and the scaimmg Ime 

driving circuit 1 1 scans toe scamung line 2 labeled wito me sym ^^^^ in FIG. 1 1 • As is 

S circuit 13 begins sca^ng ^^^^^.^^Im^s S thl output control si^al OE and 
evident from reference to FIG. 12, at tms pouu d selection penod tl toe 

L output control signal OE- have been ^^^^^«*^! ,kcuit 1 1 is high level, and the output 

^tpTcontrol signal OE input into the scanmng line d^^^^^^^ ^ effect only 

control signal OE- input into toe scamung hne dnvmg e^^^ D^s selection penod 

the scamihig line 2 labeled with the ^^^J^?*^^"^;^^^ s'camied, the signal line dnving 

Srr2o":Seri^:s^ont^^^^^ 

4 colcteTlo toefcamiing Une 2 labeled wito toe symbol Gn/2+1. 

[0099] When toe image data selection period U e^^^^^ Ae P^^f^ '^^^j^^Jg^^^^ becomes low 
period t2, and toe output control signal mi^um^^^^^^ Une driving circuit 13 becmes hi^ 
level and the output control signal OE- mput into me scannius scanning line 2 labeled wito toe 

^el cleque^ly, in toe black ^^jf P^^ p^rio^^^^^ ' '^'^'f 

symbol Gl is scamied. Dunng toe black display f^^J^^^^^ P^^^^^^ 20 writes a voltage corresponding 

the symbol Gl is being scanned the s gn^ Ime to^^^^ ^^^^^ ^.^^ 2 labe ed wito 

wito a black display to the pixel electrode 5 m ^ ^ ^^^^ ^he scamiing line 2 labeled with 

the symbol Gl- Subsequentb^^^^^^^^^ ,3 ..^ns toe scamiing line 2 labeled wito 

t :^bol Z2'2^^^tX^^^ opiuon descnbed above is repeated. 

[0100] When toe scamiing line <inving ^^^^ p^es STV2 

completed scammig all of toe ^^^nnrng Imes 2 co^^ , respectively, and toe scanmng line 

and STV4 are input into the scammig ime dnvmg cu^^^^ ^P^^ 11, and the scammig 

driving circuit 12 scans toe scammig line ^ If G3n/4+l in FIG. 1 1 At this 
line driving circuit 14 scans *f sc« bne 2 lab^^^ y- is high level, and toe 

Doint the output control signal OE mput mto toe se^nmng line 5 Consequently, m 

Sut control signal OE- input into ^^J^T^fX^GS^^^^^^^ During the image data 

effect only toe scamiing hne 2 labeled .^^^^ G3n/4+l is being scamied, the 

selection period tl when toe scanmng hne 2 labeled wim me sym 

« oc .1 PTni;jr^lect2=HITOFF«&d=PG01&p=l... 9/29/2003 
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level, and the output control signal OE- input mto ^e^^^ ^.^^ 

Ll! Consequently, in the black ^^^^y ~ SXfthe scanning line 2 labeled 

symbol Gn/4+1 is scanned. Durmg the black d pUty ^^^^g circuit 20 writes a voltage 
with the symbol Gn/4+1 is being scanned, *e signal line drmng^ comiected to the scamiing line 

corresponding with a black display to the P^^f^^^^^^^^^^ S^V^riving circuit 12 scans the scamung 
2 labeled with the symbol Gn^^+l Subsequently ^^^^ circuit 14 scans the 

line 2 labeled with the ^y^^J^I G«/4+2 in ^ operation described above is 

finishes, 
circuits. 

differences between the processes. 

t01041 FIG. 13 is a diagram showingthe^^^^^^^^^ 

conventional liquid crystal disp ay dnvmg process ^^^^ li id crystal display 

conventional liquid crystal display ^^^l^^^^-^^^^^^Lm. in FIG. 13 is ahnost identical 
applicable to a conventional liquid ^"^f f ,^XJ«r3ne to the fourth embodiment of the present 
witii the construction of the Uquid crystal ^^^^P^^y ^^^^^^^^^^ i„ that the input terminal from 

invention shown in Fia 13. H-ever STVl is input only 

which the output control ^IS^^.^E. YfP"Ve,?!3 start pulse STVR output from the scamung Ime 
into the scamiing line dnvmg c^cmt ^ ^ ^^^^^;f^^^" '^^^^^ 12 as a start pulse STVL, a shift start 
driving circuit 1 1 is input into the ^.^.^^^^^^ 2^ input into the scamung line driving 
pulse STVR output from ^^^^^^^^^^^^ from the scamung line drivmg 

S I3 Ts::^l^^Xtt:i.. cLuit 14 as a start pulse STVL. 

[0105] in other words, in the — nal W ll^^]^ 
driving circuit 1 1 is comiected in tandem, ^^^^^^^^^^ ^I^^^ scamiing lines labeled with the 
labeled with the symbol Gl , and then P^^^^^^.^^^^'^^^^^^ circuits 1 1 to 14 is limited, and 
symbols G2, G3 . . . Gn. The output number '^g^g 4 driving circuits 1 1 to 14. 

nWially each scamiing Une 2 is dnven a phirahty of^^^ c« ^^^^^ ^^^^ ^,1^,^, 

Furthermore, a polarity inversion control s^a POL wM 1^ ab ^^^^ 

iS;ro^r^:K oS-ge outp. to the signal imes 3 is inverted 



after each output. 



[0106, .„ .^s the — W*^^^^ 

fte liquid crysBl display accoidmg to the f°"J,?r„f^!iH„veL^^ an image data selection penod tl 
http./appm.uspto.sov/„e..g.nph.Pa.se.7Seo.l=PT01&Seca=HITOFF*d=PGm^^ 
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nutnut control signal OE and the output control signal OE- so that only one scanning hne 2 is scanned at 
™e toe S^^^ drilg is conducted where a black display is performed every scanning 

re TthTfoiSh embodiment, the liquid crystal display panel section 1 which of the same 
consiiction Sat in a conveitional liquid crystal display, is constructed usmg the signal Ime dnvmg 
cS 1 tile scanning line driving circuits 1 1 to 14, and so motion blur during the display of 
motion pictures can be improved without large increases m cost. 



[Fifth Embodiment] 



101071 Next is a detailed description of a driving process for a Uquid crystal display according to a fifth 
ll wimS of t^^^^^^^ invention. In the fourth embodiment of the present mvention descnbed m 
mG^T^^mtir^^Z^on was described for the case where half of the ff^yj^^f^TZ " 
a bkck s^een region, but in the fifth embodiment, the black screen region is set at l/4or 3/4of the 



display region. 



roi081 FIG 15 is a diagram showing the construction of a liquid crystal display applicable to a liquid 
cmta Ssplay (toving process according to the fifth embodiment of the present mvention. The 
Xlt s blTi ie liquid crystal dilplay applicable to the ^ Wstd di^^^^^^^ 
according to the fifth embodiment of the present invention shown m FIG. 15 and the 1^^^^^ c^o^f al 
Sri^ic^ble to the liquid crystal display driving process accordmg to four* embod^^^^ 
present invention shown in FIG. 1 1, are that in FIG. 1 1 the inverter ^'J'^^.^'^^}^^^^^ 
which suoolied the output control signal OE- to the row scanmng Ime dnvmg circuit 13 and me 
itninTt^l dnW^^^^^^^ 14 whereas in this fifth embodiment, the output control signal OE is 

tL^^I^^ ™^ ^T" TSl 'fo ^e scSu'tving 

Lverter circuit 17 is provided which supplies the output control signal OE- to the scammig line dnvmg 



circuit 12. 



[0109] In this fifth embodiment, using a liquid crystal display of the jj^/^^^^^^^^ 
bv altering the driving process either l/4or 3/4of the display region is set as a black screen ^gion mu. 
16 f Siig cS signals transmitted to each section in the case where 1 4of the display region s 
ft rtTbTack sSlen redon, and FIG. 17 is a timing chart of signals transmitted to each section in the 
Tale wtre 3 4Vf i^^^^^^^ is set as the black screen region. As is evident fi-om reference to 

pfr Tfild FIG 17 the blackTcreen region is set to either IMor 3/4of the display region by altenng the 
c^bLaln of^h^ o^^^^^^^^ and the output control signal OE- input into the s«g 

HnTCkie cLuits 1 1 to 14. and the corresponding input timings thereof Moreover, m FIG. 16 and 
na^S-es ofL output control si^ial OE and the output control signal OE- are inverted at 
times labeled tl 1, tl2 and tl3. 

[Other Embodiments] 

roi 101 The first through fifth embodiments of the present invention are described ^ove, but the present 
Son may LTbe^^^^^ to cases where the scamiing line driving circuU 1 1, the scanmng hne 

12, the seining line driving circuit 13 sc^ng 1^^^^ S^^a r9'L^^Lgrams 

=rjc^srofit^^^^^ 

according to other embodunents of the present mvention. 

rni 1 1 1 Tn such cases the scanning start pulse STVL corresponds with the black screen region and the 
c^? "aJpX SW s^^ FIG. 12, FIG. 16 and FIG. 17 is input, and by then inputting the 
^T^fe n^J^TVR outout from the previous stage of the tandem connected scanmng Ime dnvmg 

ScuSfsca^/S^^^^ the nexl stage scanning line driving circuit, these scanmng 

http://appftl.uspto.gov/netacgi/nph-Parser?Sectl=PT01&Sect2=fflTOFF&d=^^ 9/29/2003 
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start pulses STVL function as the scanning start pulses STV2, STV3 and STV4 shown in FIG. 12. FIG. 
16 and FIG. 17, enabling driving to be performed in the same manner. 

roi 121 As described above, according to the other embodiments of the present invention, the Proportion 
lid bv le region can be determined for each of the scamung Ime dnving cnrcmts 1 1 

riTF^^err^tSSg to^the embodiments of the preset inv^tion ™y - 

ciXctionTof the liquid crystal display panel section 1, the signal line dnving circuit 20 ^d he 
T^ngZ tZg LuitVl 1 to 14, and consequently motion blur dunng the display of motion 
picUires can be improved without large increases m cost. 



* * * * * 
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